Vectorial bicarbonate transport by Par-C10 salivary cells.
Salivary glands produce a HCO(3)(-)-rich fluid that is important for the neutral milieu in the upper gastrointestinal tract. The molecular mechanism of this secretion is poorly understood. Par-C10, an immortalized rat parotid acinar line, has been shown to secrete Cl(-)- in response to Ca(2+-)-mobilizing stimuli. Our aim was to assess the capacity of polarized monolayers of Par-C10 cells to transport and secrete HCO(3)(-)-. Transepithelial electrolyte movement was evaluated by short-circuit current measurements. Intracellular pH (pH(i)) was measured by microfluorometry in cells loaded with BCECF. Monolayers of Par-C10 cells, grown on Transwell membranes, developed high transepithelial resistance and exhibited vectorial anion secretion which was activated by both ATP and forskolin. The currents were partially inhibited by bumetanide and by withdrawal of HCO(3)(-) indicating the dependence of ion movements on NKCC and on HCO(3)(-) ions, respectively. In HCO(3)(-)-free solutions the recovery of pH(i) from acid loading was abolished by EIPA. In the presence of HCO(3)(-) there was a strong EIPA-insensitive recovery from acid loading which was inhibited by H(2)DIDS. ATP and forskolin stimulated HCO(3)(-) efflux from the cells. Furthermore, HCl(-) withdrawal experiments showed the presence of DNDS-sensitive basolateral anion exchange. In conclusion Par-C10 cells achieve transepithelial transport that is sensitive to both intracellular Ca(2+)- and cAMP-dependent stimulation. We identified Na(+)/H(+) exchange, Na(+)-HCO(3)(-) cotransport and anion exchange at the basolateral side of the cells as being involved in intracellular pH regulation and vectorial HCO(3)(-) secretion. This cell line offers a good model for further studies to understand the molecular mechanisms of salivary HCO(3)(-) secretion.